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l. LONG TERM COPPER TRIAL - NEWDEGATE RESEARCH STATION - 66 N 14 
1983 RESULTS 
Block l was cropped to Halberd wheat on 13/6/1983 in accordance with the 
one crop : three clover pasture. Copper was originally applied to block 
l in 1967. Within each two hectare plot of block l a small trial of 
four treatments and two replicates was sown to determine the response to 
1983 copper applications. 
Basals: AGRAN 34 at 
SUPERPHOSPHATE at 
HALBERD WHEAT at 
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60 kg/ha T.D. and worked back. 
150 kg/ha. 
50 kg/ha. 
Table 1. 
Cu S04 
(kg/ha) 
1967 
0 
2.75 
5.50 
8.25 
11.00 
The effect of applying various rates of copper in 1983 to areas 
that received various rates of copper in 1967 on wheat grain 
yield (\maximum) and concentration of copper in the YEB (ppm). 
Cu S04 (kg/ha) applied in 1983 
0 2.75 5.5 8.25 
---------- ---------- ---------- ----------
G.Y. YEB G.Y. YEB G.Y. YEB G.Y. YEB 
48 1.6 71 1.9 80 2.4 79 2.4 
72 2.9 78 3.7 79 3.6 87 4.0 
70 4.6 65 4.8 64 5.0 68 5.2 
63 4.6 71 5.0 65 5.8 64 6.0 
92 5.5 94 4.8 100 5.6 90 5.2 
11.00 + 0.5 p.a. 71 5.6 61 6.3 65 6.2 65 6.7 
Due 
YEB 
Table 2 
CU S04 
(kg/ha) 
to design, comparisons down columns are not strictly valid. 
sampled at 7 leaf stage. 
The effect of current (1983) and previous (1967) copper 
applications on the concentrations of copper in the grain and 
heads (ppm) of wheat. 
CU S04 (kg/ha) applied in 1983 
0 2.75 5.5 8.25 
1967 ---------- ---------- ---------- ----------
G H G H G H G H 
NIL 1.4 0.9 1.2 1.0 l. l l. l 1.2 l.4 
2.75 l.4 1.2 1.6 l.4 1.4 1.4 1.6 l.4 
5.50 2.2 1.9 2.2 2.2 2.2 2.l 2.2 2.0 
8.25 2.6 2.2 2.8 2.2 2.4 2.0 2.3 2.0 
u.oo 2.2 l.9 l.8 1.6 2.0 2.2 1.8 l.8 
u.oo + 0.5 p.a. 2.0 2.0 2.0 1.8 2.2 1.8 2.4 l.8 
G = Grain cu (ppm) 
H = Head cu (ppm) 
Comparisons down columns are not strictly valid. 
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Results indicate: 
1. There was a grain yield response to the application of Cu - either 
previously or currently. Variation in yields due to poor weed control, 
kangaroos, and the incidence of root diseases make comparisons between 
cu treatments on grain yield difficult. 
2. concentrations of cu in the YEB indicate that where cu has never been 
applied, and where a current applications of 2.15 kg Cu S04/ha has 
occurred, the wheat plants have a marginal copper supply at the time of 
sampling. 
3. Concentrations of cu in the YEB indicate the lowest application rate 
(2.15 kg cuso4/ha) of Cu in 1961 is more effective in supplying cu to 
the wheat than current applications up to 8.25 kg cuso4/ha. 
4. The concentrations of Cu in the heads appear lower than those for grain 
alone across the cu treatments. 
1984 RESULTS 
Block 2 
Basa ls 
sown June 12th 
Harvested Dec. 6th. 
AGRAN 34 T.D. at 
SUPERPHOSPHATE at 
WHEAT (CANNA) at 
55 kg/ha. 
150 kg/ha. 
50 kg/ha. 
Table 3. The effect of applying various rates of copper in 1984 to areas 
that received various rates of copper in 1968 on wheat grain 
yield (\maximum). 
CU S04 CU S04 (kg/ha) applied in 1984 
(kg/ha) 0 2.15 5.5 8.25 
1968 
0 14 42 66 68 
2.15 48 62 64 51 
5.50 93 92 98 11 
8.25 15 19 12 69 
11.00 90 94 80 100 
11.00 + 0.5 p.a. 18 82 13 15 
Chemical analyses are as yet incomplete. 
Comparisons down columns are not strictly valid. 
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2. COPPER, ZINC AND SULPHUR RESIDUAL WITH DAP FOR WHEAT 
18 WR 66 I 2241 EX 
To determine the decline in effectiveness of copper, zinc and 
sulphur on this soil using DAP. 
LOCATION: Wongan Hills Research Station. 
1984 RESULTS: Sown - June 13th. 
Harvested - Dec. 12th. 
Basa ls - DAP 100 kg/ha. 
SUPER 200 kg/ha. 
A GRAN 53 kg/ha. 
WHEAT (GAMENYA) 50 kg/ha. 
-6-
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Table 4. The effect of current and previous applications of copper, zinc 
and sulphur and nitrogen-phosphorus source on the dry weight on 
tops at the boot stage (t/ha) and on grain yield (t/ha). 
Treatment 
CU + Zn 
Cu + Zn + S (78) 
Cu + Zn + S (81) 
Cu + S 
Cu + S + Zn (78) 
Cu + s + Zn (81) 
CU + S + Zn (84) 
Zn + S 
Zn + S + CU (78) 
Zn + S + CU (81) 
Zn + S + CU (84) 
NIL 
cu (78) 
CU + Zn (78) 
NIL 
cu (78) 
CU + Zn (78) 
N.P. 
source 
Dl\P 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
Super-Agran 
II 
II 
cu - 1.5 kg/ha (6 kg cu S04) 
Zn - 0.75 kg/ha (l.O kg ZnO) 
S - 30 kg/ha (167 kg GYPSUM) 
Chemical analyses are as yet incomplete. 
Dry weight 
whole tops 
2.95 
2.86 
2.87 
2.78 
2.64 
3.08 
3.18 
2.90 
3.38 
3.22 
2.78 
2.78 
3.33 
2.49 
2.87 
2.80 
2.25 
There appears no response to the appliction of cu, Zn or s. 
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Grain 
yield 
1.95 
1.88 
1.96 
1.90 
1.86 
2.22 
1.96 
1.84 
1. 76 
2.16 
1.89 
2.01 
2.09 
l.84 
2.09 
l.92 
1.85 
3. COPPER AND ZINC RESIDUAL WITH DAP 
78 Mo 36 I 2247 EX 
To determine the decline in effectiveness of copper, and zinc on 
this soil. 
LOCATION: P. Shields "Menardie", Dandaragan. 
Soil: Red Sandplain. 
1984 RESULTS: Sown 
Harvested 
- June 27th. 
- Dec. 11th. 
Basa ls - DAP at 
WHEAT (ERADU) at 
105 kg/ha. 
50 kg/ha. 
Normally a sub-clover pasture trial, this was sown to wheat in 1984 in 
an attempt to clean up the large weed population. 
-8-
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Table 5. The effect of time of reapplication of copper and zinc on wheat 
grain yield (t/ha). 
Treatment Grain yield 
NIL 2.23 
cu (78) 2.15 
Cu (79) 2.39 
cu (80) 2.07 
Cu (83) 2.34 
Zn (78) 2.08 
Zn (80) 2.15 
Zn (83) 2.13 
cu - 6.6 kg cu S04/ha in 60 kg SAND/ha. T.D. 
Zn - 1.0 kg ZnO/ha in 60 kg SAND/ha. T.D. 
All plots received a basal dressing of 3.3 kg cu so4 and 2.0 kg zno/ha 
drilled in 1918. 
Chemical analyses are as yet incomplete. There is no grain yield 
response to the reapplication of cu or Zn. 
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4. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILISER FOR WHEAT 
80 No 31 I 2247 EX 
LOCATION: 
1984 RESULTS: 
To determine the decline in effectiveness of zinc on this soil 
using OAP for wheat. 
Wyalkatchem High School Block 
Sown 
Harvested 
Basa ls 
- June 21st. 
- Nov. 29th. 
- DAP at 
SUPER-AGRAN at 
GAMENYA WHEAT at 
125 kg/ha. 
300 kg/ha. 
50 kg/ha. 
This trial site was accidently topdressed with superphosphate (zinc 
contaminated) in 1980. This trial, therefore, is being continually 
cropped to run down zinc levels before the residual aspect is continued. 
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Table 6. The effect of various fertilizer treatments on grain yield (t/ha) 
and concentration of zinc in the YEB (ppm). 
Treatment Grain 
in 1980 yield 
DM> 0.90 
DM> + cu 0.92 
DM> + cu + Zn (0.75) 0.86 
DM> + cu + s 0.87 
DM> + cu + s + Zn (0.75) 0.86 
DM> + cu + s + Zn ( 1. 5) 0.87 
Super-Ag ran 0.72 
Super-Agran + cu 0.83 
Super-Agran + cu + Zn (0.75) o. 73 
cu - 1.5 kg/ha (6 kg cuso4 /ha). 
Zn - 0.75 kg/ha (1.0 kg zno/ha). 
s - 30 kg/ha (167 kg GYPSUM /ha). 
YEB sampled Stage 3 (Feekes). 
1983 Results indicate: 
YEB 
Zn 
52 
50 
52 
51 
57 
65 
55 
61 
58 
1. No grain yield response to the application of zinc (or copper or 
sulphur). 
2. The concentrations of zinc in the YEB are all high, being sampled early 
during tillering. The concentrations increased with the application of 
Zn. 
3. The concentrations of zinc in the YEB reflect the effect of zinc as a 
contaminant in ordinary superphosphate. 
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1984 RESULTS: 
Sown - June 11th. 
Harvested - Dec. 5th. 
Basa ls - OAP 125 kg/ha. 
SUPER 300 kg/ha. 
WHEAT (GAMENYA) 50 kg/ha. 
Table 1. The effect of various fertilizer treatments on grain yield Ct/ha). 
Treatment Grain 
in 1980 yield 
OAP 1.36 
OAP + Cu 1.29 
OAP + cu + Zn (0.15) 1.28 
OAP + cu + s 1.28 
OAP + cu + s + Zn (0. 15) 1.32 
OAP + cu + s + Zn ( 1. 5) 1.31 
Super-Ag ran 1.12 
Super-Agran + cu 1.26 
Super-Agran + cu +Zn (0.15) 1.11 
Chemical analyses are yet to be completed. Grain yield did not respond 
to the application of Zn (or cu or S). 
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5. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILISER FOR WHEAT 
19 Me 22 I 2241 EX 
LOCATION: 
1983 RESULTS: 
To determine the decline in effectiveness of zinc on this soil 
using DAP for wheat. 
Della Vedova, Narembeen 
Sand/Gravel 
sown 
Harvested 
Basa ls 
- June 22nd. 
- Dec. 1th. 
- OAP at 
OAP + GYPSUM at 
SUPER-AGRAN at 
WHEAT at 
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96 kg/ha. 
262 kg/ha. 
210 kg/ha. 
31 kg/ha. 
Table 8. The effect of current and previous zinc applications and 
nitrogen-phosphorus fertilizer source on grain yield (\maximum), 
zinc concentration in the YEB (ppm) through time and in the grain 
(ppm). 
Treatment 
1979 1981 
DAP 
DAP + Cu 
DAP + cu + Zn (0.75) 
DAP + cu + s s 
DAP + cu + s + Zn (0.75) s 
DAP + cu + s S+Zn(0.75) 
DAP + cu + s s 
DAP + CU + S + Zn ( 1.5) s 
Super/Agran 
super/Agran + cu 
Super /Agran + cu + Zn 
(0.75) 
Cu - 1.5 kg/ha (6 kg CUS4) 
Zn - 0.75 kg/ha (1.0 kg zno) 
S - 30 kg/ha (167 kg GYPSUM) 
Tl - 6 leaf stage. 
T2 - Boot stage. 
Grain YEB Zn 
1983 yield Tl T2 
86 15 21 
79 16 20 
92 15 19 
s 79 15 19 
s 87 13 19 
s 80 18 20 
S+Zn(0.75) 87 22 21 
s 80 18 19 
80 18 21 
74 16 18 
100 22 23 
Table 9. The effect of time and rate of soil applied zinc on soil 
extractable zinc. 
Treatment Soil extractable Zn 
AmOx DTPA 
NIL 0.4 0.2 
Zn (0.75) - 1979 0.5 0.2 
Zn (0.75) - 1981 0.9 0.4 
Zn (0.75) - 1983 0.8 0.3 
Zn ( 1.5) - 1979 1.1 0.4 
kg zn/ha as zno. 
Basal applications of OAP, CuS04, Gypsum. 
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Grain 
Zn 
14 
11 
13 
11 
10 
12 
12 
10 
14 
12 
14 
I 
' 
I 
' 
1983 Results indicate: 
1. There was no marked 
copper or sulphur). 
Contributing factors 
ryegrass control. 
grain yield response to the application of zinc (or 
Grain yields were variable within treatments. 
were prolonged periods of water stress and poor 
2. The concentrations of Zn in the YEB reflects the effect of zinc as a 
contaminant in ordinary superphosphate. 
3. The concentrations of Zn in the YEB suggest adequate Zn at the times of 
sampling for maximum growth for all treatments. 
4. The concentrations of Zn in the YEB indicate that Zn has declined in 
effectiveness from 1979 compared with an equivalent rate applied in 
1983. This is confirmed by soil extractable Zn levels. 
-15-
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6. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILISER FOR WHEAT 
79 Me 23 I 2247 EX 
To determine the decline in effectiveness of zinc on this soil 
using OAP for wheat. 
LOCATION: 
1983 RESULTS: 
Della Vedova, Narembeen 
Sandplain 
Sown 
Harvested 
Basa ls 
- June 22nd. 
- Dec. 7th. 
- DAP at 
DAP + GYPSUM at 
SUPER-AGRAN at 
WHEAT at 
96 kg/ha. 
262 kg/ha. 
270 kg/ha. 
31 kg/ha. 
Table 10. The effect of current and previous zinc applications and 
nitrogen-phosphorus fertilizer source on grain yield (\maximum), 
zinc concentration in the YEB (ppm) through time and in the grain 
(ppm). 
Treatment Grain YEB Zn Grain 
1979 1981 1983 yield Tl T2 Zn 
DAP 79 15 12 8 
DAP + Cu 60 15 12 8 
OAP + Cu + Zn (0.75) 77 16 14 8 
DAP + cu + s s s 80 15 12 8 
DAP + cu + s +Zn (0.75) s s 66 12 12 8 
DAP + cu + s S+Zn(0.75) s 85 16 14 9 
DAP + cu + s s S+Zn(0.75) 69 19 14 9 
DAP + cu + s + Zn ( 1. 5) s s 75 20 14 9 
Super/Agran 100 18 14 9 
Super/Agran + cu 78 18 15 9 
super /Agran + CU + Zn 97 19 18 9 
(0.75) 
cu - 1.5 kg/ha (6 kg CUS04) 
Zn - 0.75 kg/ha (1.0 kg ZnO) 
s - 30 kg/ha (167 kg GYPSUM) 
Tl - 6 leaf stage. 
T2 - Boot stage. 
-16-
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Table ll. The effect of time and rate of soil applied zinc on soil 
extractable zinc. 
Treatment Soil extractable Zn 
runox OTPA 
NIL 0.4 0.2 
Zn (0.75) - 1979 0.4 0.2 
Zn (0.75) - 1981 0.9 0.4 
Zn (0.75) - 1983 0.9 0.4 
Zn ( l. 5) - 1979 0.7 0.4 
kg zn/ha as zno. 
Basal applications of OAP, cuso4 , Gypsum. 
1983 Results indicate: 
l. There was no marked grain yield response to the application of zinc (or 
copper or sulphur). Although an improvement on the adjacent trial 
79Me22, this trial still had large variation in grain yields within 
treatments due to water stress and ryegrass. 
2. The concentrations of Zn in the YEB reflect the effect of zinc as a 
contaminant in ordinary superphosphate. 
3. The concentrations of Zn in the YEB indicated an adequate supply for 
maximum growth at the 6 leaf stage, but had fallen to be only marginally 
adequate (12 ppm) by the boot stage for OAP treatments that had not 
received Zn. 
4. The concentrations of Zn in the YEB indicate that Zn has declined in 
effectiveness from 1979 compared to an equivalent application in 1983. 
This is confirmed in soil extractable Zn levels. 
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7. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILISER FOR WHEAT 
80 Mo 8 I 4035 EX 
LOCATION: 
1983 RESULTS: 
To measure the responses of cereals to zinc drilled with 
superphosphate or zinc applied as a soil spray on this site 
which produced zinc deficient plants in 1980. 
crane - Gabalong 
Grey clay loam 
pH (water) 8.8 
Sown 
Harvested 
Basa ls 
- June 16th. 
- Dec. 13th. 
- SUPERPHOSPHATE 
WHEAT (ERADU) 
AGRAN 34 
97 kg/ha. 
55 kg/ha. 
49 kg/ha to the 
middle plot only. 
Table 12: The effect of zinc applications on wheat grain yield, dry matter 
yield of wheat tops, and the concentration of zinc in the YEB. 
Treatment 
NIL 
zno (1) '81 
zno (2) '81 
zno (2) '83 
zno (4) '81 
zno (6) '81 
ZnS04 (3.5) 
ZnS04 (7) 
Tl - 5 
T2 - 7 
'81 
'81 
1/2 
Grain yield 
(t/ha) (\max) 
2.17 89 
2.24 92 
2.14 88 
2.19 90 
2.38 98 
2.10 86 
1.90 78 
2.43 100 
leaf stage. 
leaf stage. 
zno (75\ Zn) drilled. 
znso4 (25\ Zn) soil spray. 
Dry weight cone Zn 
whole tops T2 in YEB (ppm) 
(t/ha) {\ max) Tl T2 
1.60 76 10 13 
1.88 100 13 15 
1.69 90 13 17 
2.10 80 12 16 
1.88 90 15 19 
1.93 92 16 22 
1.94 92 14 19 
1.91 91 14 19 
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Table 13. The effect of zinc applications on the concentration and content 
of zinc in the wheat grain and in the whole tops at the 7 leaf 
stage. 
Treatment Grain Zn Whole top Zn 
cone. Cont. Cone. Cont. 
(ppm) (g/ha) (ppm) (g/ha) 
NIL 12 26 11 18 
zno (1) '81 15 34 12 23 
zno (2) '81 15 32 12 20 
zno (2) '83 13 28 12 25 
zno (4) '81 16 38 14 26 
zno (6) '81 18 38 15 29 
ZnS04 (3.5) '81 18 34 13 25 
ZnS04 (7) '81 16 39 14 27 
1983 Results indicate: 
1. There appears to be a yield response to the application of zinc with the 
dry weight of wheat tops at the 7 leaf stage. No grain yield response 
to the application of zinc is apparent. 
2. The concentration of Zn in the YEB of wheat with no applied Zn would be 
considered deficient at the 5 1/2 leaf stage (10 ppm), and possibly 
deficient at the 7 leaf stage (13 ppm). 
3. As indicated by increased concentrations in the YEB, the Zn status of 
the wheat for all treatments increased from the 5 1/2 to 7 leaf stage. 
4. 
5. 
The concentrations of Zn in the YEB and the content of Zn in the whole 
tops and grain generally indicate that increasing the application of 
zinc to the soil increases the amount of plant available Zn. 
As compared to a current application, it appears that Zn applied in 1981 
as 2 kg zno/ha has not declined in plant availability. 
1984 RESULTS: 
As each plot is the width of 3 lone seeder runs, 3 barley varieties of 
barley replaced wheat in each treatment this year. 
Sown 
Harvested 
Basa ls 
Barley 
- June 1st. 
- Dec. 6th. 
- OAP 
AGRAN 34 
BARLEY 
- Forrest 
Stirling 
Beecher 
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57 kg/ha drilled. 
T.D. at ? kg/ha. 
50 kg/ha. 
Table 14. The effect of zinc applications on the dry weight of barley tops 
at flowering (t/ha) and grain yield Ct/ha) for three barley 
varieties. 
Treatment 
NIL 
zno (1) '81 
zno (2) '81 
zno (2) '83 
zno (4) '81 
ZnO (6) '81 
Zn04 (3.5) '81 
Zn04 (1) '81 
MEAN 
Dry weight 
whole tops 
F S 
4.80 
5.83 
5.98 
5.33 
5.05 
4.88 
4.10 
4.83 
B 
4.76 
4.22 
3.87 
4.43 
Grain 
yield 
F s 
1.90 2.28 
1.93 2.28 
2.04 2.62 
2.50* 
1.95 2.43 
1. 71 2.19 
2.00 2.48 
1.95 2.40 
1.93 2.38 
B 
2.33 
2.24 
2.57 
2.28 
2.33 
2.40 
2.17 
2.33 
(*omitted) 
Chemical analyses are as yet incomplete. 
1984 Results indicate: 
1. No yield response to the application of zinc. 
2. The barley varieties Stirling and Beecher produced less dry matter but 
more grain than Forrest. 
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8. COPPER AND NITROGEN INTERACTIONS ON WHEAT VARIETIES 
83 WH 1 I 2247 EX 
To determine the responses of Gamenya and Miling wheat varieties 
to varying copper and nitrogen rates. 
LOCATION: 
1983 RESULTS: 
Wongan Hills Research Station 
Sown 
Harvested 
Basa ls 
- June 27th. 
- Dec. 15th. 
- SUPERPHOSPHATE 
WHEAT 
150 kg/ha. 
50 kg/ha. 
Table 15. The effect of copper and nitrogen applications on the grain yield 
(\maximum) dry weight of tops near the boot stage (\max), and 
concentration of copper in the YEB (ppm) through time. 
Variety Copper Nitrogen Dry weight Grain Cone. Cu 
(urea) tops yield Tl T2 
Gamenya Nil Nil 52 80 5.1 4.1 
Nil 60 71 89 4.8 3.5 
Nil 200 99 100 3.8 2.6 
6 Nil 51 83 5.3 4.4 
6 60 75 93 5.8 4.6 
6 200 100 100 4.9 3.6 
Miling Nil Nil 34 74 5.3 4.0 
Nil 60 48 80 4.5 3.5 
Nil 200 70 90 4.6 2.9 
6 Nil 34 69 5.7 4.4 
6 60 51 80 5.1 3.8 
6 200 76 90 5.3 4.0 
Copper as 6 kg CUS04/ha. 
Nitrogen as kg UREA T.D. /ha. 
Tl - 5-6 leaf (varied with N- rate). 
T2 - 6-7 1/2 leaf 
T3 - Flag leaf - late boot. 
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YEB 
T3 
4.7 
4.1 
3.2 
5.4 
4.9 
4.1 
4.7 
4.5 
3.2 
5.3 
4.7 
4.0 
Table 16. 
Variety 
Gamenya 
Mi ling 
The effect of copper and nitrogen applictions on the 
concentrations of nitrogen (\ d.b.) and copper (ppm) and the 
content (g/ha) of copper in the wheat grain. 
Copper Nitrogen Grain Cone. N Grain 
(urea) yield in grain Cone. 
Nil Nil 1.84 1.8 2.6 
60 2.05 1.9 2.8 
200 2.29 1.9 2.1 
6 Nil 1.90 1.8 2.8 
60 2.13 1.8 2.3 
200 2.30 1.8 2.3 
Nil Nil 1. 71 1.6 2.0 
60 1.83 1. 7 1.9 
200 2.07 1.8 1.5 
6 Nil 1.59 1.6 2.3 
60 1.83 1. 7 2.1 
200 2.06 1.8 2.0 
Results indicate: 
Cu 
Cont. 
4.8 
5.7 
4.8 
5.3 
4.9 
5.3 
3.4 
3.5 
3.1 
3.6 
3.8 
4.1 
1. There was no yield response to the application of copper. The 
concentrations of cu in the YEB indicated a sufficient supply of cu for 
all treatments for maximum yield. 
2. The dry weight of wheat tops and grain yield increased with increasing 
rates of nitrogen for both varieties, with the response of the former 
being more marked. 
3. 
4. 
The variety Gamenya outyielded Miling at all levels of nitrogen supply. 
The concentrations of cu in YEB were lowest when sampled at the 6-7 1/2 
leaf stages. 
5. There appears to be a general trend of a reduction in the concentration 
of CU in the YEB with increased rates of nitrogen and corresponding 
plant growth. 
6. The concentrations of cu in the YEB increased with the soil application 
of 6 kg cuso4/ha for all levels of nitrogen supply. 
7. The concentrations of cu in the YEB appear similar for Gamenya and 
Miling over the range of cu and nitrogen treatments. 
8. The concentration of cu in the grain appeared to decrease with increased 
applications of nitrogen. 
9. Both the concentrations and contents of cu in the grain of Miling wheat 
were lower than those in Gamenya wheat over the range of cu and nitrogen 
treatments. 
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10. No general trend in the content of cu in the grain was apparent with 
increasing nitrogen applications in either wheat variety. Altering the 
level of applied nitrogen, therefore did not have a direct and 
consistent effect on the uptake of cu by the wheat. 
Discussion 
Previous observations have indicated that the variety Miling is more 
sensitive to marginal copper supply than other wheat varieties. 
In theory, analysis of the YEB indicates the status of cu in the wheat 
plant at the time of sampling. Through out the growth of both Miling 
and Gamenya, there appeared little difference in the concentration of cu 
in the YEB between the two varieties. Analysis of the grain, however, 
revealed that Miling had a lower concentration and content of cu than 
Gamenya. 
Grainfilling is a stage in wheat growth most sensitive to cu deficiency, 
with the most commonly observed symptom of a deficiency being empty 
heads. The above observations appear to indicate that although the CU 
sensitive Miling variety is as efficient as Gamenya in the uptake of cu 
during vegetative growth (i.e., similar YEB concentrations), it is not 
as efficient in translocating that copper during grainfilling. 
Alternatively, Miling may have continued growing later than Gamenya, 
thereby diluting the concentration of copper in the growing points of 
the plant (i.e. YEB). 
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9. COPPER AND NITROGEN INTERACTIONS ON 'WHEAT VARIETIES 
83 Ge 2 I 2247 EX 
BACKGROUND: 
LOCATION: 
SOIL: 
1983 RESULTS: 
To determine the responses of Eradu, Warimba and Gamenya wheat 
varieties to varying copper and nitrogen rates. 
In 1982, in the same paddock, Eradu expressed symptoms that 
indicated copper deficiency, while adjacant Warimba appeard 
unaffected. 
Messina, Tenindewa 
Deep Yellow sand 
Sown 
Harvested 
Basa ls 
- June 22nd. 
- Dec. 6th. 
- SUPERPHOSPHATE 
'WHEAT 
150 kg/ha. 
50 kg/ha. 
Yellow Spot of wheat was observed throughout trial. 
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Table 17. 
Variety 
The effect of copper and nitrogen applications on the grain yield 
(\ maximum) copper concentration in the YEB (ppm) through time, 
and copper concentration (ppm) and content (g/ha) in the grain of 
three wheat varieties. 
Copper Nitrogen Grain Cone. Cu YEB Grain cu 
(urea) yield Tl T2 cone. cont. 
ERADU 
WARIMBA 
Nil 
Nil 
Nil 
6 
6 
6 
Nil 
Nil 
Nil 
6 
6 
6 
6AMENYA Nil 
Nil 
Nil 
6 
6 
6 
Nil 
50 
100 
Nil 
50 
100 
Nil 
50 
100 
Nil 
50 
100 
Nil 
50 
100 
Nil 
50 
100 
cu as 6 kg CuS04/ha 
N as kg UREA T.D./ha. 
T.l - 5 leaf stage 
T.2 - Early boot 
Results indicate: 
47 
64 
64 
50 
62 
80 
65 
82 
88 
60 
93 
100 
55 
85 
94 
66 
94 
99 
1. Gamenya and Warimba outyielded Eradu. 
3.6 
2.6 
2.4 
4.3 
3.6 
3.0 
3.4 
2.8 
2.8 
3.9 
3.1 
3.1 
3.3 
2.4 
2.6 
4.1 
3.3 
3.0 
2. There was no marked copper by variety interaction. 
4.2 2.4 1.0 
2.3 1.9 1.1 
2.2 1.3 0.8 
4.4 3.0 1.4 
3.1 2.8 1.6 
3.3 1.8 1.3 
4.4 2.2 1.3 
3.4 1.4 1.0 
2.8 1.1 0.9 
5.2 2.2 1.2 
3.6 1.6 1.4 
3.6 1.3 1.2 
4.2 2.7 1.4 
2.6 1.6 1.2 
2.3 1.5 1.3 
5.0 2.7 1.6 
3.4 1.8 1.6 
3.6 1.6 1.4 
3. The grain yields of Warimba and Gamenya responded to the first level of 
nitrogen, while Eradu responded to both levels. 
4. Applying 6 kg cuso4/ha increased the concentration of Cu in the YEB 
and grain of all varieties. 
5. Increasing the rate of applied nitrogen decreased the concentration of 
Cu in the YEB and grain of all wheat varieties. This could result from 
a plant dilution effect with increased wheat growth or from a direct 
effect of nitrogen decreasing the uptake of cu. Examination of the cu 
content of the grain revealed that for all varieties, increasing the 
rate of Urea from 50 to 100 kg/ha generally reduced the content of cu. 
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This implies a direct inhibiting effect of the highest nitrogen rate on 
the uptake of copper into the grain of wheat. 
6. The decrease in the concentration of cu in the YEB with increased rates 
of nitrogen appeared not as marked with Warimba as compared to Eradu and 
Gamenya. 
1. There appears to be a grain yield response by Eradu to the application 
of cu at the highest nitrogen rate. The concentration of cu in YEB at 
the early boot stage of 2.2 ppm is low, but would not, however be 
considered deficient at the time of sampling. 
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10. BARLEY RESPONSE TO DRILLED TRACE ELEMENTS 
83 Br 4 I 2247 EX 
LOCATION: 
BASALS: 
To determine the responses of barley to trace element 
applications at this site where the trace element history is 
unknown. 
Wardell-Johnson Bros. - Winnijup 
Barley 
DAP 
KCl 
1\gran 34 
50 kg/ha. 
150 kg/ha. 
120 kg/ha. 
50 kg/ha 3 weeks after seeding. 
SOIL PROPERTIES: 
pH pH cu Mn Mn Zn 
(H20) (CaCl2) (1\mOx) (1\mAc) (1\mAcHQ) (ArnOx) 
Nil 5.8 5.2 1.6 2.3 20 1. 7 
CU+Zn+Mn+Mo 5.8 5.2 4.0 3.3 23 3.8 
Table 18. The effect of trace element applications on Barley grain yield 
maximum) and concentrations of those trace elements in the YEB 
(ppm) through time. 
Treatment Grain YEB concentrations 
Zn 
(DTPA) 
0.4 
1.3 
(\ 
yield cu Zn Mn Mo 
Tl T2 Tl T2 Tl T2 Tl T2 
Nil 90 4.5 3.0 23 24 28 17 0.80 
cu+zn+Mn 97 5.2 27 40 0.49 0.46 
cu+zn+Mo 96 4.8 2.9 24 24 25 17 
CU+Mn+Mo 92 5.4 3.1 24 26 36 19 
Zn+Mn+Mo 91 3.2 2.4 29 24 43 18 
cu+zn+Mn+Mo 100 4.7 3.1 27 25 41 17 6.5 2.0 
cu as 6 kg CUS04/ha. 
Zn as 2 kg ZnO/ha. 
Mn as 25 kg MnS04/ha. 
Mo as 200 g Na2 M004/ha 
Tl" - 4 leaf stage 
T2 - Boot stage 
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Results indicate: 
1. There was no marked grain yield response to the application of copper, 
zinc, manganese or molybdenum at this site. 
2. The concentration of cu in the YEB where cu was not applied indicates a 
sufficient supply. The concentration of cu in the YEB increased with 
applied cu, and decreased from the 4 leaf to the boot stage. 
3. The concentration of Zn in the YEB where Zn was not applied indicates a 
sufficient supply, and increased with applied Zn at the 4 leaf stage. 
The concentrations of Zn in the YEB sampled at the boot stage, however, 
were similar for both nil and applied Zn treatments. 
4. 
5. 
The concentratrion of Mn in the YEB where Mn was not applied indicates a 
sufficient supply, and increased with applied Mn at the 4 leaf stage. 
However, as observed with zinc, the concentrations of Mn in the YEB 
sampled at the boot stage were not increased with applied Mn. 
The concentration in the YEB indicates a high supply of Mo that was 
further increased with the application of Mo. 
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11. BARLEY RESPONSE TO DRILLED TRACE ELEMENTS 
83 Br 5 I 2247 EX 
LOCATION: 
BASALS: 
To determine the responses of barley to trace element 
applications at this site where the trace element history is 
unknown. 
c. Staniforth-Smith - Chowerup 
Barley 
OAP 
KCl 
Agran 34 
50 kg/ha. 
150 kg/ha. 
120 kg/ha. 
50 kg/ha 3 weeks after seeding. 
~ SOIL PROPERTIES: 
Nil 
cu+zn+Mn+Mo 
Table 19. 
pH 
(H20) 
5.7 
5.7 
5.0 
5.0 
cu 
(AmOx) 
3.6 
5.2 
Mn 
(AmAc) 
4.0 
5.2 
Mn 
(AmAcHQ) 
22 
24 
Zn 
(AmOx) 
4.6 
5.8 
The effect of trace element applications on Barley grain yield 
Zn 
(DTPA) 
1.3 
1.9 
(\ maximum) and concentrations of those trace elements in the YEB 
(ppm) through time. 
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Results indicate: 
1. There was no marked grain yield response to the application of copper, 
zinc, manganese or molybdenum at this site. 
2. The concentrations determined in the YEB indicate that at the 4 leaf and 
boot stages, there were adequate copper, zinc, manganese and molybdenum 
levels for maximum yield. 
3. The concentrations of all four trace elements in the YEB declined from 
the 4 leaf to boot stage of the barley crop. 
4. The concentration of Zn in the YEB at the four 
markedly increase with the application of Zn. 
were no marked increased in the concentrations 
YEB with their application. 
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At the boot stage, there 
of Zn, cu or Mn in the 
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12. MANGANESE ON WHEAT 
82 No 8 I 1509 
To examine the responses of wheat to the application of 
manganese, and the effects of varying nitrogen fertilizers on 
those responses. 
LOCATION: c. Wilkes - Konnongorring 
SOIL: 
1982 RESULTS: 
Brown Gravelly sand 
Sown 
Harvested 
- June 10th. 
- Nov. 29th. 
Table 20. The effects of Manganese application and the application of 
varying nitrogen fertilizers on the grain yield (\ maximum) and 
Manganese concentrations in the YEB (ppm) through time. 
Treatment Grain Cone. Mn in YEB 
yield Tl T2 T3 T4 
Super 31 12 7.4 10 9.7 
Super + Mn (15) 39 16 8.3 9.3 8.1 
super + Mn (30) 72 20 9.7 11 11 
Super + S/A 74 28 11 11 9.2 
super + SIA + Mn (15) 91 41 13 13 9.9 
super + S/A + Mn (30) 96 41 17 15 12 
Agras 55 23 9.8 13 8.4 
Agras + Mn (15) 100 37 13 15 11 
Agras + Mn (30) 100 42 14 14 12 
super + Urea 35 16 7.2 8.7 8.0 
super + Urea + Mn (15) 75 24 9.5 11 9.6 
Super + Urea + Mn (30) 62 33 12 10 9.3 
Super + Urea + Mn (4)* 50 12 10 7.1 8.0 
* As a foliar spray of MnS04 in 100 L water/ha on August 5th 
(tillering). 
Mn as kg MnS04/ha 
Superphosphate 170 kg/ha 
S/A 167 kg/ha 
Agras No.l 167 kg/ha 
urea T.D. 76 kg/ha 
Tl - 4 leaf stage 3 feekes. 
T2 - 7 leaf stage 7 
T3 - Boot stage 10 
T4 - Flowering stage 11 
-31-
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Table 21. The effects of Manganese application and the application of 
varying nitrogen fertilizers on the dry weight of wheat tops at 
flowering (tlha), on the concentration of managanese in the whole 
tops of wheat through time (ppm), and on the content of manganese 
in the whole tops of wheat at flowering (glha). 
Treatment Dry weight Cone. Mn in Y Mn content 
whole tops whole tops whole tops 
Tl T3 T4 T3 
super 0.53 12 9.9 8.9 4.8 
Super + Mn (15) 0.84 l7 8.1 8.2 6.9 
Super + Mn (30) l.38 25 9.7 8.2 11 
super + SIA l.66 33 8.3 7.6 13 
super + SIA + Mn (15) 2.00 48 11 8.4 l7 
super + SIA + Mn (30) 2.05 51 14 10 21 
Agras l.34 25 8.4 6.9 9.2 
Agras + Mn (15) l.65 47 10 10 l7 
Agras + Mn (30) l.48 46 12 9.5 14 
Super + Urea 0.76 l7 7.7 7.9 6.0 
Super + Urea + Mn (15) l.52 33 9.3 8.1 12 
super + Urea + Mn (30) l.24 38 9.1 9.1 11 
Super + Urea + Mn (4)* 0.94 15 10 8.7 8.2 
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Table 22. The effects of Manganese application and the application of 
varying nitrogen fertilizers on the grain yield (tlha) and 
manganese concentration (ppm) and content (glha) in the grain. 
Treatment Grain Cone. Mn Cont. Mn 
yield in grain in grain 
super 0.34 8.6 2.9 
super + Mn (15) 0.43 10 4.3 
Super + Mn (30) 0.79 13 10 
super + SIA 0.81 9.7 7.8 
Super + SIA + Mn (15) 0.99 9.5 9.4 
super + SIA + Mn (30) 1.05 13 14 
Agras 0.60 8.3 5.0 
Agras + Mn (15) 1.09 12 12.8 
Agras + Mn (30) 1.09 13 14.6 
super + Urea 0.38 6.4 2.4 
super + Urea + Mn (15) 0.82 10 8.4 
super + Urea + Mn (30) 0.68 8.3 5.6 
Super + Urea + Mn (4) 0.54 7.0 3.8 
Table 23. The effects of manganese and varying forms of nitrogen 
application on soil extractable manganese. 
Treatment Soil extractable Mn pH 
(water) runAcl runAcHQ2 DTPAJ 
Super 6.3 1.1 3.9 2.1 
Super +Mn (15) 6.3 2.0 6.8 4.5 
super + SIA 6.2 1.4 4.5 2.8 
super + SIA + Mn (15) 6.2 2.0 5.4 3.9 
Agras 6.3 1.3 4.2 2.8 
Agras + Mn (15) 6.2 1.8 5.5 3.7 
Super + urea 6.2 1.4 3.9 2.7 
super + Urea + Mn (15) 6.3 2.0 5.6 3.8 
1. Ammonium acetate pH 7. 
2. Ammonium acetate I 0.2\ Hydroquinone pH 7. 
3. 0.005 M DTPA. 
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1982 Results indicate: 
1. There was a marked grain yield response to the application of 
Manganese. Maximum grain yield was achieved when Mn was applied with 
Agras or 1\mmonium Sulphate, but not with an equivalent nitrogen rate of 
Urea. 
2. Where no Manganese was applied, grain yield was improved by applying 
Agras or s/A, being more marked with the latter. 
3. Applying Mn as a foliar spray during tillering was ineffective in 
attaining maximum grain yield. 
4. The concentration of Mn in the YEB appeared to increase with the 
application of Mn, as did the concentration and content of Mn in the 
whole tops and grain. 
5. The concentration of Mn in the YEB decreased from the 4 leaf stage (Tl) 
to remain constant for each treatment from the 7 leaf to flowering 
stages, with a critical level near 13 ppm. 
6. The concentrations of Mn in the whole tops through time did not appear 
as sensitive to changes in Manganese supply as the YEB, with the 
critical level at the boot and flowering stages being less well defined 
near 10 ppm. 
7. Applying nitrogen as Agras or S/A increased the concentration of Mn in 
the YEB, and increased th~ contents of Mn in the whole tops at the boot 
stage and in the grain. These increases are attributed to the 
acidifying effect of the two nitrogen compounds. However soil analyses 
indicate no marked change in extractable Mn or pH with the application 
of various nitrogen sources. 
8. Soil extractable Mn increased with the application of Mn. 
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1983 Results: 
The trial was continued in 1983 with the main aim to determine the 
decline in residual effectiveness of soil applied Manganese in one year. 
Sown 
Harvested 
Basa ls 
June 20th 
Dec. 9th 
The trial received a basal application of Agras 
No.l at 190 kg/ha in 1983. 
Gamenya Wheat at 50 kg/ha. 
Table 23. The effects of current (1983) and previous (1982) applications of 
Manganese and the application of varying nitrogen fertilizers on 
grain yield (\ maximum) and concentration of Manganese in the YEB 
through time (ppm). 
Treatment Grain cone. Mn. YEB. 
1982 1983 yield Tl T2 T3 
Super Agras 98 18 17 16 
Super + Mn (15) .. 74 14 16 13 
Super + Mn (30) .. 84 14 16 14 
Super + S/A Agras + Mn(l5) 100 18 19 18 
super + SIA + Mn (15) Agras 74 ~ 15 16 16 
Super + S/A + Mn (30) .. 97 17 19 19 
Agras 83 14 15 13 
Agras + Mn (15) 84 17 17 17 
Agras + Mn (30) .. 91 17 17 17 
super + urea .. 83 14 15 15 
super + Urea + Mn (15) 91 16 18 15 
Super + Urea + Mn (30) .. 74 16 17 16 
Super + Urea + Mn (4) .. 85 14 15 14 
Tl - 6 leaf stage (stage 5 feekes) 
T2 - 7 1/2 leaf stage (stage 8 feekes) 
T3 - ear emergence (stage 11 feekes) 
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Table 24. The effect of current (1983} and previous (1982} applications of 
Manganese and the application of varying nitrogen fertilizers on 
the concentration (ppm} and content (glha} of Manganese in the 
dry weight of wheat tops at ear emergence and in the grain. 
Treatment Grain TOES 
1982 1983 Yield Mn Mn Dry Mn 
cone. cont. weight cone. 
super Agras 1.42 12 17 1.69 17 
Super + Mn (15} " 1.07 10 11 1. 70 16 
Super + Mn (30} " 1.22 14 17 l.51 15 
Super + SIA Agras + Mn(l5} 1.46 9.6 14 1.61 24 
Super + SIA + Mn (15} Agras 1.07 8.7 9.3 1.41 18 
Super + SIA + Mn (30} II 1.41 12 17 l.63 20 
Agras II 1.20 8.8 10 1.56 14 
Agras + Mn (15} II 1.22 13 16 1.60 18 
Agras + Mn (30} II 1.33 12 16 1.63 19 
super + Urea II 1.20 10 13 l.65 15 
Super + urea + Mn (15} II 1.33 12 16 l.47 17 
Super + urea + Mn (30} II 1.07 10 11 1.50 17 
Super + Urea + Mn (4) 1.23 10 13 1.48 16 
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Mn 
cont. 
29 
27 
23 
39 
25 I 33 
22 
29 
31 
25 
25 
26 
24 
' 
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Table 25. The effect of current (1983) and previous Manganese applications 
on Manganese levels in wheat plants and soil, and the effect of 
variation over the trial site on those levels. 
Treatment Replicate pH Soil extractable Mn YEB 
(block) (water) DTPA runAc runAcHQ Mn 
cone. 
Mn (15)-1982 1 6.5 1.0 0.4 3.3 11 
2 6.0 2.3 0.8 4.9 14 
3 5.9 4.0 1.8 7.0 22 
MEAN 6.1 2.4 1.0 5.1 16 
Mn (15)-1983 1 6.3 1.8 0.7 4.0 13 
2 6.1 3.7 1.5 6.0 19 
3 6.0 4.1 1.9 7.4 23 
MEAN 6.1 3.2 1.4 5.8 18 
1983 Results indicate: 
1. A Basal dressing of Agras in 1983 removed the marked reponse to Mn in 
wheat attained at this side in 1982. 
2. The concentrations of Mn in the YEB appeared constant from the 6 leaf to 
ear emergence stages, with no treatment falling below the estimated 
critical level of 13 ppm. 
3. Comparing the contents of Mn in the whole tops of wheat at ear emergence 
indicates 15 kg Mnso4/ha applied in 1982 to be less effective than the 
equivalent application in 1983. Soil extractable Mn also appears higher 
with the current (1983) application of Mn. 
4. Table shows the inherent variability of the trial site and its effect on 
Mn levels in the soil and plants. Block 1, with the highest pH, had the 
lowest contents of Mn in the whole tops and concentrations of Mn in the 
YEB. 
Block 3 (highest on the slope of the trial), with the lowest soil pH 
levels, had the highest amounts of soil extractable Mn, and 
correspondingly the highest contents of Mn in the whole tops and 
concentrations in the YEB. 
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Mn 
cont. 
14 
24 
41 
25 
35 
31 
50 
39 
cp.~ 
13. ZINC RESIDUAL WITH HIGH ANALYSIS N.P. FERTILIZER FOR WHEAT 
83 ES 35/2247 EX 
AIM: To measure any decline in the effectiveness of zinc on this soil 
type using a high N.P. fertilizer {OAP). 
SOIL: Grey sand/gravel/clay. 
SOWN: June 8, 1984 
HARVESTED: December 18, 1984 
BASALS: Wheat {Egret) 70 kg/ha 
N 21.6 kg/ha 
P 24 kg/ha 
s 30 kg/ha 
cu 1.5 kg/ha in 1983 
Mo 80 g/ha in 1983 
Table 26. Dry matter production at early boot stage and grain yield. 
Treatment 
OAP 
OAP + zno {0.5) 1983 
OAP + zno {0.5) 1984 
OAP + zno { 1.0) 1983 
OAP + zno { 1.0) 1984 
OAP + zno {2.0) 1983 
SUPER + AGRAN 
SUPER + AGRAON + zno { 1.0) 1983 
Dry matter 
{kg/ha) 
207 
769 
904 
769 
893 
823 
793 
955 
Chemicals analysed are unavailable at this stage. 
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Grain yield 
t/ha \ maximum 
0.73 
1.37 
1.51 
1.41 
1.51 
1.44 
1.37 
1.54 
47 
89 
98 
92 
98 
94 
89 
100 
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14. METHODS OF COPPER APPLICATION ON NEW LAND 
83 LG 6/2247 EX 
AIM: To examine the different methods of copper (and zinc) application 
on new land. 
LOCATION: D. Weich; S.E. Newdegate. 
SOIL: Yellow sandy loam 
SOWN: May 29, 1984 
HARVESTED: December 3, 1984 
BASALS: Wheat (Egret) 45 kg/ha 
P 18.2 kg/ha 
N 32.2 kg/ha 
Table 27. The effect of form of copper application on dry matter yield 
Ct/ha) and grain yield (t/ha). 
Treatment Dry matter Grain yield 
1983 1984 yield* 
1. Nil CU P. Super 1.42 1.60 
2. Comm. No. 1 drilled P. super 1.66 1.87 
3. Comm. No. 1 drilled + cu spray (boot) P. Super 1. 73 1.94 
4. cu spray (soil) + OAP P. Super 1.64 1.84 
5. cu spray (soil) + OAP + cu spray (boot) P. Super 1.65 1.85 
6. Dowerin No. 1 T.D. + Agras No. 1 P. Super 1.57 1. 76 
7. Dowerin No. 1 T.D. + Agras No. 1 + cu P. Super 1.60 1.80 
Spray (boot) 
8. conun. No . 1 T.D. + Agras No. 1 P. Super 1.64 1.84 
9. conun. No. 1 T.D. + Agras No. 1 + cu P. Super 1.63 1.83 
spray (boot) 
10. Agras No. 2 + T.E. P. Super 1.54 1. 73 
11. Agras No. 2 + T.E. + cu spray (boot) P. super 1.62 1.82 
* September 1984: Boot stage 
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15. COPPER SPRAY AND NITROGEN RATE APPLICATIONS TO WHEAT SUPPLIED WITH 
SUPER, COPPER, ZINC AND MOLYBDENUM NO. 1 
83 LG 4/2247 EX 
To determine the effects of rates of nitrogen on copper 
deficiency and spray application to correct this deficiency. 
LOCATION: 
§Q!k: 
SOWN: 
HARVESTED: 
BASALS: 
D. Weich; S.E. Newdegate 
Yellow sandy loam 
May 29, 1984 
December 4, 1984 
Wheat (Egret} 45 kg/ha 
cu, Zn, Mo in 1983 
P 20 kg/ha in 1984 
Table 28. The effects of nitrogen rates and copper sprays on dry matter 
yield (t/ha} and grain yield (t/ha}. 
Treatment Dry matter yield* Grain yield 
1. Nil N, - CU 1.00 
2. Nil N, + Cu 1.02 
3. N ( 17}, cu 1.43 
4. N (17}, + Cu 1.40 
5. N (34}, - cu 1. 77 
6. N (34}, + cu 1. 76 
7. N (51}, - cu 1.86 
8. N (51}, + cu 1.99 
9. N (68}, - cu 1.93 
10. N (68}, + cu 2.07 
11. N (85}, - cu 1.93 
12. N (85}, + cu 2.10 
cu spray as 1 kg cuso4 in 80 L/ha at early boot. 
N in kg/ha, T.D. before seeding as Agran 34. 
* Sampled September 1984: Boot stage. 
Results indicate: 
1. only when nitrogen supply is adequate wheat responds to the foliar 
application of cu. 
1.14 
1.17 
1.63 
1.60 
2.02 
2.01 
2.13 
2.27 
2.21 
2.37 
2.21 
2.40 
Chemical analyses of tissues for cu an N are unavailable at this stage. 
-40-
I 
' 
I 
• 
16. COPPER SPRAYS ON WHEAT 
84 LG 3/2247 EX 
AIM: To determine the effectiveness of sprays of copper chelate and 
copper oxychloride compared to copper sulphate. 
LOCATION: 
SOIL: 
SOWN: 
HARVESTED: 
BASALS: 
Table 29. 
cu Rate 
g CU/ha 
0 
25 
50 
100 
200 
400 
800 
D. Weich; S.E. Newdegate. 
Yellow sandy loam 
May 29, 1984 
December 3, 1984 
Wheat (Egret) at 45 kg/ha 
p 22 kg/ha 
Zn 700 g/ha 
Mo 100 g/ha 
Grain yield (t/ha) 
Sulphate 
2.42 
2.46 
2.30 
2.33 
2.39 
2.39 
Results indicate: 
1 non-responsive site. 
-41-
Copper Sources 
Chelate 
2.37 
2.41 
2.45 
2.61 
2.38 
Oxychloride 
2.37 
2.47 
2.40 
2.35 
2.55 
17. ZINC SULPHATE, ZINC CHELATE SPRAYS ON WHEAT 
84 LG 4/2247 EX 
AIM: To determine the effectiveness of zinc chelate compared to zinc 
sulphate. 
LOCATION: 
SOIL: 
SOWN: 
HARVESTED: 
BASALS: 
Table 30. 
Zinc source 
Sulphate 
Chelate 
D. Weich, S.E. Newdegate. 
Yellow sandy loam 
May 29, 1984 
December 3, 1984 
Wheat (Egret) at 
cu 
Mo 
p 
45 kg/ha 
1.5 kg/ha 
80 g/ha 
25 kg/ha 
N 
N 
22.5 kg/ha drilled 
17.0 kg/ha T.D. 
Grain yield (t/ha) 
Spray time 
6 leaf late 
tillering 
6 leaf late 
tillering 
0 
1.02 
1.02 
1.02 
1.02 
25 
1.26 
1.47 
Chemical analyses are unavailable at this stage. 
Results indicate: 
) 
) 
DAP at 
125 
Zinc R~tes (g/ha) 
50 100 200 
1.40 
1.69 
1.49 
1.66 
1.65 
1.87 
1.86 
1.83 
2.06 
2.00 
2.19 
1.94 
400 
2.19 
2.02 
2.30 
2.06 
1. At the 6th leaf spray, the Zinc Chelate appears to be more effective than 
Zinc sulphate. 
2. At the later spraying, Zinc Sulphate appears to be the more effective of 
the Zinc sources. 
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18. THE EFFECTS OF NITROGEN AND HOEGRASS ON ZINC NUTRITION OF WHEAT GROWN ON 
HEAVY LAND 
84 LG 30/2247 EX 
AIM: To determine the requirements of wheat for zinc grown on heavy 
land using OAP and to examine the effects ·of additional nitrogen 
rates and Hoegrass®. 
LOCATION: Kulin, J. Wilson 
SOIL: Red brown clay loam 
SOWN: June 7, 1984 
HARVESTED: December 7, 1984 
Table 31. Grain yields (t/ha). 
Spray Treatments 
Treatment Nil Hoegrass® Hoegrass® + Zinc 
1. Plain super (154) 2.06 1.83 1. 74 
2. Plain super + ZnO (1) 1.86 1.84 1. 71 
3. Plain super + Agran (75) 2.14 1.81 1.82 
4. Plain super + Agran + zno (1) 2.05 2.15 1.90 
5. OAP 1. 73 1.66 1. 75 
6. OAP + zno (1) 1.96 1.89 1. 75 
7. OAP + Agran (75) 2.18 2.05 1. 79 
8. OAP + Agran + zno (1) 1. 78 1. 70 1.59 
9. OAP + Agran (150) 2.04 1. 78 1. 79 
10. OAP + Agran + zno (1) 1.85 1. 77 1. 72 
11. T. super (70) + Agran (113) 2.03 1. 76 1. 79 
12 . T. super + Agran (113) + zno (1) 1.99 2.01 1.93 
Chemical analyses are unavailable at this stage. 
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19. THE EFFECTS OF HOEGRASS ON THE ZINC NUTRITION OF VARIOUS WHEAT VARIETIES 
84 LG X 
AIM: To determine the Hoegrass effects on the uptake of zinc of 
different wheat varieties. 
LOCATION: D. Weich; S.E. Newdegate. 
SOIL: Yellow sandy loam/gravelly clay. 
SOWN: May 29, 1984 
HARVESTED: December 4, 1984 
BASALS: 
Table 32. 
Wheat (Egret) at 45 kg/ha 
cu, Zn in 1983 
OAP at 140 kg/ha in 1984 
Grain yield (t/ha). 
Sprav Treatment 
variety Nil Hoegrass® Hoegrass® + Zinc 
1. AROONA 
2. AVOCET 
3. BANKS 
4. EGRET 
5. ERADU 
6. GAMENYA 
7. GUTHA 
8. HALBERD 
9. KITE 
10. MADDEN 
11. MILLEWA 
1.32 
1.38 
1.09 
1.35 
1.20 
1.21 
1.30 
1.40 
1.07 
1.33 
1.16 
1.30 
1.52 
1.06 
1.53 
1.17 
1.25 
1.31 
1.38 
1.07 
1.07 
1.29 
Chemical analyses are unavailable at this stage. 
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1.45 
1.64 
1.09 
1.37 
1.35 
1.31 
1.37 
1.56 
1.09 
1.39 
1.29 
•· 
• 
